Lysophosphatidylcholine stimulates EGF receptor activation and mesangial cell proliferation: regulatory role of Src and PKC.
Lysophosphatidylcholine (LPC), a major component of oxidized-low density lipoproteins (ox-LDL), modulates various pathobiological processes involved in vascular and glomerular diseases. Although several studies have shown increased plasma concentrations of ox-LDL as well as LPC in patients with renal disease, the role of LPC in mesangial cell proliferation and associated signaling mechanisms are not clearly understood. In this study, we have shown that LPC induced the phosphorylation of epidermal growth factor receptor (EGFR), as well as the p42/44 MAP kinases. LPC activated Src-kinase and protein kinase C (PKC), and both Src kinase inhibitor PP-2 and PKC inhibitor inhibited the activation of EGFR by LPC. LPC (5-25 microM) stimulated human mesangial cell proliferation by 4-5 fold. Preincubation of mesangial cells with the Src inhibitor (PP-2), or PKC inhibitor (bisindolylmaleimide GF109203-X), or EGF receptor kinase inhibitor (AG1478), or MEK inhibitor (PD98059) significantly inhibited LPC-mediated mesangial cell proliferation. The data suggest that LPC, by activating Src and PKC signaling pathways, stimulates EGF receptor transactivation and down-stream MAP kinase signaling resulting in mesangial hypercellularity, which is a characteristic feature of diverse renal diseases.